Background: Post traumatic hydrocephalus (PTH) is a commonest treatable complication of severe traumatic brain injury that's leads to failure of improvement and worsening of the outcome. Incidence of posttraumatic hydrocephalus is 0.7%-29% reported in different literature. We have observed the development of PTH frequently seen in patients with severe head injury and after decompressive craniectomy (DC). Pathophysiology includes inflammatory changes and adhesion of arachnoid granulation, cerebral ischemia and alteration in cerebrospinal fluid (CSF) dynamics. We studied 35 cases of PTH diagnosed and treated at our institute from May 2008 to May 2017. Material and methods: This is hospital based retrospective and prospective study conducted in tertiary center on the basis of neuro-radiological examination of the patient. Clinical biodata and radiological profile of the patients was studied at initial presentation with trauma, and when the patient worsened with symptoms of raised intracranial pressure (ICP) in state of established PTH. These cases were treated by medium pressure ventriculoperitoneal shunt (V.P shunt) and outcome was evaluated. Results: Incidence of PTH in our study is (2.3%). Out of 35 cases 24 (68.57%) were male and 11(31.4%) were female. Road traffic accident (RTA) was the most common mode of injury (82.85%), acute subdural hematoma (SDH) was the most common finding on C.T scan in 15 cases (42.8 %). Decompressive craniectomy was performed in 77% at time of initial trauma. PTH had favourable outcome with V.P. shunting in 91.42%. Conclusion: Patients with traumatic brain injury present with many complications but PTH is most frequent sequeale that can present in form of various neurological symptoms after trauma and decompressive craniectomy. C.T. scan brain is the investigation of choice for diagnosis of PTH. Outcome was favourable after V.P. shunt in PTH.
Introduction
Post-traumatic hydrocephalus or Hydrocephalus following traumatic brain injury (TBI) is not just a ventricular enlargement but an active and progressive disorder of cerebrospinal fluid (CSF) accumulation in the ventricular system, causing compression of the brain parenchyma.
(1) Posttraumatic hydrocephalus is a treatable complication of head injury and can present with several different clinical syndromes. These include Obtundation, simple failure to improve; a tetrad of psychomotor retardation, memory loss, gait trouble, and incontinence; and unusual symptoms including emotional disorder. (2) Post-hemorrhagic hydrocephalus is the result of extra ventricular obstruction of CSF absorption, hence communicating hydrocephalus. Ventricular enlargement following head injury is a frequent finding but cases that require shunt operation are relatively rare. (3) Patients (pt) developing post traumatic hydrocephalus presents with various types of neurological symptoms with different types of severity. Several different neurological sequeale of Post-traumatic hydrocephalus (PTH) has been recognized since Dandy's report in 1914 and has been recognized as a clinicopathologic entity and the incidence rates of symptomatic PTH in the literature, ranging from 0.7% to 29%. (4) The beneficial effect of DC in reducing ICP has been well-documented in several studies. There is a wide spectrum of post-traumatic sequeale of traumatic brain injury. The awareness of hydrocephalus acquired as a consequence of head injury lags behind these explanations for neurological plateauing or deterioration. Early identification of this condition may lead to early performance of shunting procedures that may dramatically halt or reveres the process. However, failure to identify hydrocephalus is not uncommon and this is especially true when the surgeon has adopted a fatalistic acceptance of an unfortunate outcome.
Aims and objective
To study the various neurological and radiological factor of the patients who were diagnosed with Post traumatic hydrocephalus and their outcome after V.P. shunt.
Material and methods
This retrospective and prospective study conducted at tertiary center in neurosurgery department on the basis of neuro-radiological examination of the patient. A total of 1500 patients were evaluated for traumatic brain injury in our hospital from May 2008 to May 2017. Detailed of the patient at time to presentation at casualty, and when the patient worsened with symptoms of raised ICP were studied. Treatment plan either conservative or surgical at initial trauma were also noted. Medical records of 35 patients, who had undergone VP shunt for posttraumatic hydrocephalus were analyzed. Clinical factors analyzed were the age, sex, mode of injury preoperative C.T. scan, Glasgow coma scale (GCS), and radiographic evidence of ventricular dilatation on Non-contrast CT scan brain with periventricular lucencies was taken as radiological criteria of hydrocephalus. There were twenty four males and eleven female. The youngest patient was a boy aged 15 years, while the eldest was 80 year-old female (Table 1) . Twenty nine patients sustained head injury due to RTA, while six patients sustained injury due to other cause like fall on ground, strike with heavy object (Table 2) . CT findings at the time of initial injury in these 35 cases were: SDH was most common finding in 15 patients and the least common finding was IVH seen in 2 patients (Table 3) . All patients with severe head injury, pt with age group 10 years to 80 years were included in this study while pt with major concurrent medical illness, Substance abuse, psychiatric illness, Concomitant blunt trauma abdomen, chest injury excluded.
Decompressive craniectomy was performed in 77% at time of initial trauma. (3) patients those were diagnosed as a posterior fossa contusion developed hydrocephalus within a span of 5 to 7 days and they were improved after VP shunting. All these cases were treated by medium pressure V.P shunt and post operative outcome was evaluated.
Results
In present study out of 35 cases of PTH, 24 (68.57%) were male and 11(31.4%) were female. The incidence of PTH is 2.3 % in severe head injuries RTA was the most common mode of injury (82.85%), acute subdural hematoma was the most common finding on C.T. scan in 15 cases (42.8 %). Outcome was favourable 91.2% after medium pressure V.P. shunt. In the current study, patients presented with various neurological feature after initial injury. Most common finding at time of worsening was Conscious impairment in 25 (71.4%) cases, followed by vomiting and headache and least common was incidental finding prior to cranioplasty (Table 4) . Time interval for built up for hydrocephalus was early within 5 days in 3 patients and late in two patients up to two month, while most of the patients developed HCP at the interval of 1 month. Thirty two patients (91.4%) showed improvement in clinical features after ventriculo-peritoneal shunting. Three (11.4%) died. Repeat shunt was done in two patients of decompressive craniectomy, because blockage seen at proximal end of the shunt. Three patients were died and the cause of death in these patients was ventilator associated pneumonia. (8) Some authors found that the distance of craniectomy to the midline was a factor associated with hydrocephalus after decompressive craniectomy. They considered that when the skull was removed too close to the midline, the external force compressing the temporal and parietal bridging veins was reduced, and that this might cause an increase in venous blood flow and extracellular fluid absorption and a decrease in brain parenchyma volume, causing a consequent increase in ventricular volume, which resulted in post-operation hydrocephalus. (9) Distance from the midline is the only factor associated with hydrocephalus after TBI was reported by De Bonis et al. (9) Some studies reported that patients with DC whose superior limit was <25 mm from midline had a significant risk factor for development of hydrocephalus (9, 10, 11). Waziri et al found no relationship between DC and hydrocephalus through retrospectively analyzing a cohort of consecutive patients.
(12) Gudeman et al. reported the incidence of ventricular enlargement after TBI between 1.5% to 29%, when evaluated by CT. (13) Cardoso et al. suggested that, Post traumatic hydrocephalus may present with various clinical syndromes including altered sensorium, failure to improve, psychomotor retardation, memory loss, gait ataxia and incontinence (14) . These cases were treated by V.P shunting and outcome was evaluated. PTH commonly occurs in first year post trauma and has been reported as early as within 7 hours of injury. (15) In our study 3 patients were diagnosed on 5th post-trauma day and one as late as 90th post operative day which was accidentally diagnosed during follow up period. Higher incidence of PTH has been found with extended DC hence; early cranioplasty should lead to restoration of normal intracranial pressure dynamics and spontaneous resolution of hydrocephalus. It has been found that SAH is most important pathology leading to the development of PTH. (13, 16) While in our study most common finding was SDH in 15 (42.8%) patients and SAH in 9 (25.9.%). PTH most commonly developed in patients those underwent decompressive craniectomy for acute subdural hematoma SDH. The reason is that out of total head injuries maximum number of patients had SDH at our centre. Hematoma may leads to Inflammatory changes and adhesion to arachnoid granulation that causes impaired CSF circulation and eventually responsible for development of hydrocephalus. Shunt surgery was performed in most of the patient within 6 month after trauma. In this study, showed no correlation between interval time and postoperative improvement in those patient who developed PTH after decompressive craniectomy while it was a very good results noted following early shunt surgery in patient having posterior fossa hematoma whoever managed conservatively. However, Sheffler et al. 16 presented a case of PTH that improved with a shunting procedure after having clinical symptoms of PTH for 11 months after a closed head injury. Wood et. al. (17) Insisted that patients with clinical symptoms of hydrocephalus for less than 6 months had a better prognosis. Decompressive craniectomy that has been found to be associated with development of PTH by various mechanism like altering CSF flow dynamics, mechanical blockage around convexities, inflammation of arachnoid granulation by post surgical debris. (12, 18) 
Conclusion
In present study we have found that PTH is commonest sequeale of severe head injury and in those who underwent decompressive craniectomy. However, several other late complications of DC have been reported, including sinking flap syndrome, extra-axial fluid collection and hydrocephalus. Hydrocephalus was developed early in patient with posterior fossa SAH or contusion in comparison to decompressive craniectomy. CSF absorption is meanly dependent on Arachnoid granulation function and pressure difference between the subarachnoid space and draining venous supply. Hence, decompressive craniectomy results in decreased CSF outflow as well its absorption; thus, leading to hydrocephalus. NCCT brain should perform not only to diagnose PTH but also to rule out other causes of delayed deterioration or when patient fails to improve after initial trauma. Early diagnosis and performance of shunting procedures may significantly stop or reveres the sequence of worsening. This study showed that most patients with PTH were improved after shunt surgery. Following the shunt surgery, there was rapid improvement noted in conscious level, headaches and in cognitive functions and outcome of our study was favourable in 92.7% cases. All the cases of PTH should be treated by medium pressure V.P. shunt. 
